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Z
(m

)
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-0.3

-0.2
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0

4.31E-10
4.30E-10
4.28E-10
4.27E-10
4.25E-10
4.24E-10
4.22E-10
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(a) k

Z
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1.57E-03
7.63E-04
3.71E-04
1.80E-04
8.74E-05
4.24E-05
2.06E-05
1.00E-05

Vol. Frac.

(b) Fe(OH)3(s)
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5.95E+00
5.04E+00
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mol/l

(d) pH

X (m)

Z
(m

)

0 0.5 1 1.5-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

2.25E-02
8.39E-03
3.13E-03
1.16E-03
4.34E-04
1.62E-04
6.02E-05
2.24E-05

mol/l

(e) Cl-

Z
(m

)

0 0.5 1 1.5-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

1.05E-03
6.87E-04
4.48E-04
2.92E-04
1.90E-04
1.24E-04
8.10E-05

mol/l

(c) Fe3+
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�1���� )� ��� $1�� ������%�#�$�K� )�� ��� $1�� ��$����� �

������%�#�$�K� φ�� � ��3 
3)(OHFeφ are the initial porosity 

and the volume fraction of .�B��C�B�CK���3�α� ��3�β�
���� &�$$��,�  ���$��$�0�
��#��� ��3� +�&&L� B(<<�C����3� ��
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���#�$���� ����#$�� �%$����3� ����,� $1�� ����#�&��3�
������*-�2���� ��3�#�� ��� ���#����$�3� ���

��	���6�
����� ������3���$1������&������$���#�
����#�$���� ����#$��  ��3� $�3� ����,� �?��$���� B(C� $��

3�$�����������$��&�α���3�β� $1�$��������%#��3�� ��%���
3�5�#�����$� �&� ��� $���� 2���� ��3� 3����#5�3� �#�����
�&��>�������$�#�3�$���&�
1��B����C0�
�
.�,����� (B�C*B�C� �1��� ���&�#��� &��� ������%�#�$���
.�B��C�B�C��.�

�A��������3��#*�� ����� $�5�#����%$����3�
����,� � � � � $1�� � � � ����#�&��3� � � � ������*-�2������
�?��$���0��
�

0 0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

4.31E-10
3.36E-10
2.61E-10
2.04E-10
1.58E-10
1.23E-10
9.60E-11
7.47E-11

m2

(a) k

Z
(m

)

0 0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

1.57E-03
7.63E-04
3.71E-04
1.80E-04
8.74E-05
4.24E-05
2.06E-05
1.00E-05

Vol. Frac.

(b) Fe(OH)3(s)

Z
(m

)

0 0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

1.05E-03
6.87E-04
4.48E-04
2.92E-04
1.90E-04
1.24E-04
8.10E-05

mol/l

(c) Fe+3

Z
(m

)

0 0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

8.70E+00
7.78E+00
6.87E+00
5.95E+00
5.04E+00
4.13E+00
3.21E+00
2.30E+00

mol/l

(d) pH

X (m)

Z
(m

)

0 0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

2.25E-02
8.39E-03
3.13E-03
1.16E-03
4.34E-04
1.62E-04
6.02E-05
2.24E-05

mol/l

(e) Cl-
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� �

Z
(m

)

0 0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

1.6E-03
7.6E-04
3.7E-04
1.8E-04
8.7E-05
4.2E-05
2.1E-05
1.0E-05

Vol. Frac.

(a) 5 days

Fe(OH)3(s)

Z
(m

)

0 0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

1.6E-03
7.6E-04
3.7E-04
1.8E-04
8.7E-05
4.2E-05
2.1E-05
1.0E-05

Vol. Frac.

(b) 10 days

Fe(OH)3(s)

Z
(m

)

0 0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

1.6E-03
7.6E-04
3.7E-04
1.8E-04
8.7E-05
4.2E-05
2.1E-05
1.0E-05

Vol. Frac.

(c) 20 days

Fe(OH)3(s)

Z
(m

)

0 0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

1.6E-03
7.6E-04
3.7E-04
1.8E-04
8.7E-05
4.2E-05
2.1E-05
1.0E-05

Vol. Frac.

(d) 30 days

Fe(OH)3(s)
Z

(m
)

0 0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

1.1E-03
6.9E-04
4.5E-04
2.9E-04
1.9E-04
1.2E-04
8.1E-05

mol/l

(e) 5 days

Fe3+

Z
(m

)

0 0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

1.1E-03
6.9E-04
4.5E-04
2.9E-04
1.9E-04
1.2E-04
8.1E-05

mol/l

(f) 10 days

Fe3+

Z
(m

)

0 0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

1.1E-03
6.9E-04
4.5E-04
2.9E-04
1.9E-04
1.2E-04
8.1E-05

mol/l

(g) 20 days

Fe3+

Z
(m

)

0 0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

1.1E-03
6.9E-04
4.5E-04
2.9E-04
1.9E-04
1.2E-04
8.1E-05

mol/l

(h) 30 days

Fe3+
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1�� ���#��,�%�$�����,�� 1��� �#� ��� $�����  ����3�
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�� 1� �#��#�� B.�,���� �C0� 
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X (m)

Z
(m

)

0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

4.5000
1.8801
0.7855
0.3282
0.1371
0.0573
0.0239
0.0100

(a) calcite content wt%

X (m)

Z
(m

)

0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

5.00E-09
2.59E-09
1.34E-09
6.95E-10
3.60E-10
1.86E-10
9.65E-11
5.00E-11

(b) permeability m2
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� #�$� �������� �������� ����
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�����������

�**�� 	�*	�� ���+�!�� %	

��$���,����$������&#��� ��$1����$$�����&���� $����������
1�,1#�� ���#�>���3����#������������0���$���,����$��
��� 1�3���#� �  ��3� $�5�$�� ��� ���$1��� &� $��� $1�$�
��&#��� ��� $1�� ��$1���� �&� ��� $�5�� �#����0� .���
���$�� ���#� �#�1�$���,����$�� ������$��%�$1����$��&� ��
��3� �����$�� $1�� &����$���� �&� &��,����,� ��� 3�����
�#�����B
 1�� ����#��(<<DC0�
�

X

Z

0 0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

Fe+3  27 Mar 2003 

Z
(m

)

0 0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

4.31E-10
3.36E-10
2.61E-10
2.04E-10
1.58E-10
1.23E-10
9.60E-11
7.47E-11

m2

(a) k

Z
(m

)

0 0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

9.38E-04
3.01E-04
9.69E-05
3.11E-05
1.00E-05

Vol. Frac.

(b) Fe(OH)3(s)

Z
(m

)

0 0.5 1 1.5-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

1.05E-03
6.87E-04
4.48E-04
2.92E-04
1.90E-04
1.24E-04
8.10E-05

mol/l

(c) Fe3+

Z
(m

)

0 0.5 1 1.5-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

9.59E+00
8.56E+00
7.53E+00
6.50E+00
5.46E+00
4.43E+00
3.40E+00
2.80E+00

mol/l

(d) pH

X (m)

Z
(m

)

0 0.5 1 1.5-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

3.00E-02
2.53E-02
2.05E-02
1.58E-02
1.11E-02
6.32E-03
1.58E-03

mol/l

(e) Cl-
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������� ��3���� ��� %�$1�  1��� �##�� B �# �$��  ��$��$C�
��3� �1��� �##�� B������%�#�$�C� 1���,������0�
����5���� �$� ��� ���5�$�%#�� $1�$� ����� ���$� �&�
1�$���,����$�� ���  ���$�3� �5��� ��3��� ��##� 3���,��3�
�>�������$�#�  ��3�$����0� ��� $1��� �� $����� ����#�$����
����#$��&���� 1��� �##����3��1��� �##��1�$���,�������
���������3�������������$�30�
�

��$��##�� 5����%#�� ���3��� &��#3�� &���  �# �$��  ��$��$�
��3� &���������%�#�$������,�����$�3�����,� $1��.�������
��� $��#� $� 1��?��� �&� ��%��� �$� �#0� B(<<�C� ��$1�
 ����#�$����#��,$1���&��0F)� ����3�(0�=� �����$1��>*�
��3� 2*3��� $������ ����� $�5�#�0� .�,����� )B�C� ��3� B%C�
�1��� $1�� ���3��� &��#3�� &���  �# �$��  ��$��$� ��3�
������%�#�$�������� $�5�#�0�
1���������3�5����� ���&�
$1��  �# �$��  ��$��$� ���3��� &��#3� ���� �0�����$G� ��3�
�0�DD������� $�5�#�����3�$1�����&�$1��������%�#�$��B#��
"C�����*�(0FF���3��0E<F������� $�5�#�0�
�
.�,�����F� ��3�E� �1���� $1�����&�#��� &���������%�#�$���
.�B��C�B�C�� .��A�� ���� ��3� �#*� &��� $1��  1��� �#�
1�$���,�������  ���� ��3� &��� $1�� �1��� �#�
1�$���,������� ����������� $�5�#�0���$���� #����$1�$�%�$1�
 1��� �#����3���1��� �#��1�$���,����$�������,��&� ��$#��

�

X

Z

0 0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0
fe+3

1.0536E-03
7.9228E-04
5.9577E-04
4.4800E-04
3.3688E-04
2.5333E-04
1.9049E-04
1.4325E-04
1.0772E-04
8.1000E-05

Fe+3  27 Mar 2003 

Z
(m

)

0 0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

6.11E-09
2.32E-09
8.83E-10
3.36E-10
1.28E-10
4.85E-11
1.84E-11
7.00E-12

m2

(a) k

Z
(m

)

0 0.5 1 1.5
-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

5.34E-04
2.36E-04
1.05E-04
4.64E-05
2.05E-05
9.10E-06
4.03E-06
1.79E-06

Vol. Frac.

(b) Fe(OH)3(s)

Z
(m

)

0 0.5 1 1.5-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

1.07E-03
7.43E-04
5.13E-04
3.55E-04
2.45E-04
1.70E-04
1.17E-04
8.10E-05

mol/l

(c) Fe3+

Z
(m

)

0 0.5 1 1.5-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

9.15E+00
8.15E+00
7.16E+00
6.16E+00
5.16E+00
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